IMPORTANCE Limited information exists about the short-term morbidity of parotidectomy in children. This information is important when counseling parents and planning treatment for children with parotid masses. OBJECTIVE To examine 30-day perioperative outcomes after parotidectomy in the pediatric population.
M ore than 80% of cases of parotid surgery in the pediatric population are performed for benign inflammatory disease or masses of the parotid gland. [1] [2] [3] [4] [5] However, parotid surgery is relatively rare at most centers and carries a low, but significant, risk of facial nerve injury. Most surgeons will not perform a high volume of pediatric parotidectomies. When reviewing the literature, we encountered a paucity of data for 30-day perioperative outcomes for pediatric parotidectomy. We attempted to examine 30-day outcomes using the pediatric American College of Surgeons National Surgical Quality Improvement Program (NSQIP-P) database and found only 17 cases of pediatric parotidectomy available for analysis through the year 2014.
We set out to better understand the safety of pediatric parotidectomy in the 30-day postoperative period in our pediatric patient population. Specifically, we want to provide a larger patient data set that examines specific immediate postoperative complication rates of the procedure, reoperation rates, and readmission rates to provide benchmark parameters. This data set will help us to better relay the relative risk of this operation to our patients' families, hospital, and insurers.
Perhaps the most morbid complication of pediatric parotidectomy is facial nerve weakness or paralysis. Our goal is to provide a database with rates of postoperative nerve weakness and its association with individual parotid abnormalities and the extent of parotidectomy, as well as information regarding time to resolution of nerve weakness.
Methods
Approval for this study, including waiver of informed consent, was obtained from the Ann & Robert H. Lurie Children's Hospital Institutional Review Board. The hospital electronic medical database was queried by Current Procedural Terminology code (42415, 42420, 42425, and 42426) 6 for any patient younger than 18 years who underwent parotidectomy with facial nerve dissection at Ann & Robert H. Lurie Children's Hospital from January 1, 2008, to June 30, 2015. To gain data from highvolume surgeons, only cases from our 2 pediatric head and neck specialists (J.C.R. and J.M.) were examined and any parotidectomy performed by another health care professional at our hospital was excluded. Prospective information from the patient case series was then examined, including demographic information and any adverse events that occurred within the 30day postoperative period. Facial nerve function was followed up beyond the 30-day postoperative period in patients with immediate postoperative weakness to better understand the time course of resolution of transient facial nerve paresis after parotidectomy in the pediatric population. Frey syndrome, recurrence of tumor or cyst, and other long-term outcome measures were not included, as they almost always occur beyond the 30-day postoperative period.
Surgery
All surgical procedures were performed in a standard fashion through a modified Blair incision and used the facial nerve monitoring system. Surgery consisted of either superficial or total parotidectomy with facial nerve dissection. Additional operations, including selective neck dissection and local flap repair, were performed when necessary and were reported.
Statistical Analysis
When examining differences in operative time and length of stay between groups, we used a Mann-Whitney test. When examining facial nerve outcomes by extent of surgery performed and corresponding parotid conditions that led to surgery, statistical analysis was performed using Fisher exact test.
Results
Ninety-six records were examined; 5 parotidectomies were excluded from analysis because they were performed by surgeons other than our 2 high-volume pediatric head and neck surgeons. One patient was excluded because the surgery was not a true parotidectomy with facial nerve dissection. Ninety parotidectomies with facial nerve dissection were performed in 87 patients (48 male [55%] and 39 female [45%]) by our 2 high-volume surgeons (2 males had 2 bilateral parotidectomies and 1 female had bilateral parotidectomy). Six patients (7%) presented after previous incision and drainage or attempt to excise the mass at an outside institution. Thirteen patients presented with necrotic skin and 36 with cervical adenopathy (lymph nodes >1 cm).
Seventy-one superficial and 19 total parotidectomies were performed. Fifty-one operations (57%) were performed for right-sided lesions and 39 (43%) for left-sided lesions. Mean age at operation was 8.3 years. Eighty-five parotidectomies (94%) were performed for benign disease. The range of pathologic diagnoses of excised tissue is displayed in the Box. Fortytwo selective neck dissections were performed for suspicious lymphadenopathy or to provide access to resect the mass. Twelve cases required local advancement flaps for wound closure after resection of skin.
The mean operative time was 4.09 hours (range, 1.58-10.43 hours) and mean length of stay was 2.24 days (range, 0.97-4.33 days). The mean operative time for superficial parotidectomy with or without an associated procedure (eg, cervical lymphadenectomy or skin advancement flap) was faster
Key Points
Question What are typical 30-day outcomes after pediatric parotidectomy?
Findings In this case series of 90 parotidectomies, immediate postoperative facial nerve paresis was common, occurring in approximately one-third of cases. Ninety-four percent of cases of facial nerve weakness were transient, with an average time to resolution of approximately 2 months.
Meaning There is a low rate of 30-day perioperative complications after superficial or total parotidectomy for pediatric parotid disease, with relatively common transient weakness of the facial nerve.
Facial Nerve Outcomes
Thirty-two (36%) cases resulted in immediate postoperative partial facial nerve weakness. Ten of these cases (31%) involved the upper branch and 29 (91%) involved the lower branch of the facial nerve. Immediate postoperative paresis occurred more often after total parotidectomy (11 of 19 [58%]) vs superficial parotidectomy (21 of 71 [30%]) (odds ratio, 3.3; 95% CI, 1.15-9.3; P = .03). Thirty cases (94%) of nerve weakness were transient, with a mean time to resolution of 61 days. Patients in 2 of the cases (2%) experienced permanent partial weakness of a division of their nerve. One patient experienced isolated marginal mandibular weakness (House Brackmann grade II of VI) after excision of a cyst on the first brachial cleft that had previously undergone surgery. Another patient had a persistent isolated weakness (House-Brackmann grade II of VI) in the upper branch of the facial nerve after resection of a massive lymphatic malformation. One patient (1.1%) required excision of the marginal branch of the facial nerve secondary to direct malignant tumor involvement.
There was a greater rate of immediate postoperative facial nerve weakness in benign (31 of 54 [57%]) vs malignant processes (1 of 5 [20%]) (odds ratio, 5.4; 95% CI, 0.56-51.5; P = .57), but owing to the small sample size and the wide 95% CI, we cannot be confident of the greater rate of weakness observed after surgery for benign disease and no definitive conclusions can be made. Multivariate analysis demonstrated that immediate postoperative partial facial nerve weakness was not related to the etiologic cause of the parotid disease ( Table 2 ).
Other Complications
Eleven other complications (12%) occurred in the 30-day postoperative period ( Table 3) . Three patients (3.3%) required a re-turn to the operating room: 2 returned for hematoma and 1 experienced wound dehiscence from obsessive picking at the wound closure. One patient required readmission for contralateral parotitis not directly related to the surgery.
Discussion
We observed few complications in the 30-day period after pediatric parotidectomy. Major adverse events were extremely uncommon and included return to the operating room for hematoma and postoperative wound infection. We found transient facial nerve weakness to be common after surgery, occurring most commonly after total parotidectomy in the lower division of the nerve, resolving by an average of 2 months.
In the current health care environment, it is helpful to understand short-term perioperative outcomes to help manage expections from the health care professional, insurer, and patient. National database models are helpful for capturing outcomes for less frequently performed procedures that may involve higher risk. Currently, the best model of this for surgery is the NSQIP, which expanded its purview to include a pediatric surgical database in 2009 (NSQIP-P). In 2013, the American College of Surgeons published a report of the inaugural 2010 data, which demonstrated that pediatric otolaryngology and pediatric urology shared the lowest occurrence rates for adverse events, at 4%. 7 Pediatric parotidectomy was not a tracked surgical procedure until 2014. Parotidectomy in the pediatric population is an infrequent but well-tolerated procedure. Studies of long-term outcomes have demonstrated that the procedure is associated with minimal morbidity and has limited negative effect on the patient's quality of life. 8 However, 30-day outcomes surrounding parotidectomy have not been published, to our knowledge.
Parotidectomy in the pediatric population presents unique challenges. The smaller size of the patient and facial nerve, incomplete maturation of the mastoid process with resultant lateral location of the facial nerve position, and inflammatory nature of many of the lesions found in pediatric patients are all Parotidectomy and associated procedure 5.00 2.73 a P = .002 compared with total parotidectomy; P < .001 compared with total parotidectomy and an associated procedure. b P = .20 compared with total parotidectomy; P = .07 compared with total parotidectomy and an associated procedure. c P = .03 compared with total parotidectomy; P = .02 compared with total parotidectomy and an associated procedure. d P = .40 compared with total parotidectomy; P = .14 compared with total parotidectomy and an associated procedure.
reasons dissection may be more challenging. 9 For this reason, we most commonly use a 2-surgeon model involving both experienced pediatric head and neck surgeons during pediatric parotidectomy, which we believe aids in decision making and reduces the stress burden of the individual surgeon during the procedure. This model also maximizes the experience of each surgeon for a relatively low-volume surgery. We know from the adult thyroid literature that thyroidectomy performed by higher-volume surgeons is associated with more favorable clinical outcomes and potential reduced overall health care costs. [10] [11] [12] Whether this finding holds true for pediatric parotid surgery is yet to be seen, but we strive to increase individual surgeon surgical exposure in the hope of realizing improved patient outcomes. Pediatric parotidectomy can be performed expediently and safely, with an uneventful operative course for most patients. Important surgical outcomes not routinely measured in traditional outcomes databases are length of stay and surgical times; however, there is a relative paucity of these outcomes reported in the literature. In our cohort, the mean surgical time for parotidectomy was approximately 4 hours. The addition of neck dissection or local flap closure did not significantly lengthen operative times. Most patients can be discharged by postoperative day 2. We routinely use a suction drain in all patients, and waiting for a decrease in output is usually the deciding factor for when the patient can be released. Total parotidectomy or adjuvant neck dissection may add to the size of the wound cavity, resulting in prolonged drain output, delaying discharge, although we saw no significant difference between patients who underwent these procedures in our study. Outpatient or short-stay parotidectomy has been described in the adult literature 13 and one could advocate for discharging the patient with a drain in place. In our group, 2 patients developed a hematoma in the wound bed during their hospital stay, requiring return to the operating room. Neither patient developed respiratory distress and these hematomas likely would have been managed with the same outcome if they had been noted at home and the patient brought back to the hospital. However, we find that many parents are uncomfortable with home management of the suction drains and thus we typically elect to retain patients until the drains are removed.
Shah et al 14 examined the 2011-2012 NSQIP-P database for pediatric otolaryngology-specific outcomes. If we used the same 30-day adverse events that NSQIP uses to benchmark hospital morbidity, there would be a 4% adverse event rate for our parotidectomy cohort; 3 patients in our group required return to the operating room and 1 developed a postoperative wound infection. This outcome is similar to the 4% rate for otolaryngology in the study by Shah et al 14 and is similar to the 2.2% rate seen in an analysis of the 2006-2011 adult parotidectomy NSQIP outcomes. 7 However, if one were to adhere to the strictest of definitions from the NSQIP-P and include any peripheral nerve injury, the adverse event rate would grow to 40% in our cohort. The NSQIP defines nerve injury as "peripheral nerve damage [that] may result from damage to the nerve fibers, cell body, or myelin sheath during surgery. Peripheral nerve injuries which result in motor deficits to the cervical plexus, brachial plexus, ulnar plexus, lumbar-sacral plexus (sciatic nerve), peroneal nerve, and/or the femoral nerve should be included." 15(p31) It is unclear if facial nerve palsy is to be included. Immediate facial nerve weakness after parotidectomy is not an unforeseen complication and the nerve weakness resolves by 6 to 12 months in most paitents. 5, 16, 17 As of 2014, the NSQIP-P is beginning to collect data on parotidectomy outcomes in the pediatric population. Developing standards for how we define and ultimately report nerve injury is critical during the maturation process of clinical outcomes databases such as the NSQIP-P.
Immediate transient facial nerve weakness after pediatric parotidectomy is not uncommon but is greatly underreported in the literature. [1] [2] [3] 5 Nerve paresis can be distressing for family members and the surgeon. When counseling patients, data regarding this adverse outcome are limited. In studies specifically reporting immediate facial nerve dysfunction, rates are between 0% and 33%. [1] [2] [3] 5 Even fewer studies give information regarding specific branches involved. We did not find that the specific pathologic finding of the lesion was more or less associated with nerve injury. However, we had relatively small numbers of individual pathologic findings, limiting comparison. We did find that extent of parotidectomy, (ie, total vs superficial parotidectomy) was more associated with transient postoperative weakness. This finding is likely from the additional manipulation of the nerve that is required to remove the deep lobe. Data regarding recovery times in the pediatric population are limited, although the literature suggests that recov- 
